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recombinant	E.	coli	expressing	Achr‐OYE3	resulted	in	the	
product	 (R)‐3‐cyano‐3‐phenyl‐propanoic	 acid	 with	 84%	
yield	and	97%	ee.	Achr‐OYE3	appeared	to	be	responsible	
for	 the	 enoate	 reductase	 activity	 in	 Achromobacter	 sp.	
JA81.	
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A	putative	 old	 yellow	 enzyme	 identified	from	 the	 draft	
genome	sequence	of	 the	strain	 Achromobacter	 sp.	 JA81,	
Achr‐OYE4,	 was	 heterologously	 expressed	in	Escherichia	
coli	BL21(DE3),	purified,	characterised	and	utilized	in	the	
asymmetric	 reduction	 of	 activated	 alkenes.	 Achr‐OYE4,	
with	 the	 molecular	 mass	 of	 39.8	 kDa,	 was	 the	 typical	
flavin	mononucleotide	 (FMN)‐dependent	 protein,	and	the	
observed	 absorption	 maximum	 was	 at	 458	 nm.	 The	
purified	 enzyme	 showed	no	 pronounced	preference	 for	
either	 NADH	 or	 NADPH,	 and	 was	 able	 to	 accept	 both	
cofactors	 equally	well.	 It	had	a	temperature	 optimum	of	
30	°C,	and	pH	optimum	of	7.5.	The	kinetic	parameters	for	
the	 substrate	 2‐methyl‐N‐phenylmaleimide	 using	 the	
cofactor	 NADH	 were	 estimated	 using	 purified	enzyme.	
The	 Michaelis	 constant	 (KM)	 was	 determined	 to	 be	
1.36±0.43	 mM,	 the	 catalytic	 turnover	 frequency	 (kcat)	
was	 6.00±0.53	 s‐1	 and	 the	 catalytic	 efficiency	 (kcat/	 KM)	
was	 4.41±1.23	 mM‐1s‐1.	 Achr‐OYE4	was	 also	 applied	 in	
the	reduction	of	different	activated	alkenes,	and	exhibited	
high	 chemo‐,	 regio‐,	 and	 stereo‐selectivity.	 It	 could	
catalyze	 ,‐unsaturated	 carbonyl	 compounds,	 cyclic	
imides,	 nitro‐alkenes,	 andβ‐nitro	 acrylates	 with	 up	
to	 >99	 %	 ee	 and	up	 to	 >99	 %	 conversion.	The	 results	
showed	 that	 this	 putative	 OYE	 could	 be	 a	 promising	
catalyst	for	asymmetric	C=C	bond	reduction.	
	 	
	
	
	
	
	
	
	
	
	
